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<DGalj31,3GalNAcapNP 

OGlcNAc J8 1, 6 (Gal /3 1, 3) GalNAc apNP 

QXJal ^ 1, 4GlcNAc i3 1, 6 (Gal i3 1, 3)GalNAc o pNP 

€)Gal iS 1, 4Glc p pNP 

(5)Gali31,3GlcNAci3pNP 

GalNAcf^N-Tir^/W;if^iJ^ h-f^^BSs GlcNAcJ^ 

[ft ] JE^TO (a)Xf^ (b) <0^^ V -<y^ Ko 

(a) iJ^/jj< t t>E?U#-i-2(^T^yiflB?!lfc*5V>TT^ 

Kc 

(b) (a) j}< y --^y^ KOT 5: y kejijic^si ^T i ^ t < 
If**^ 5 1 E^ijs# 2 or ^ y KE?y(D~a5^^ 



5 >te^»*Sr«^1-5 y -<7'f^ K ^ 3 - K-r -5 D N 

(DGaliSl.SGalNAcapNP 
©GlcNAc i3 1, 6 (Gal 0 1, 3)GalNAc apNP 
20 ©Gal /3 1, 4GlcNAc/3 1, 6(GaI & 1. 3)GalNAcapNP 
€)Gal/31,4Glci3pNP 
®Gal/31,3GlcNAci3pNP 
(Sif». Galtt;<f7^ h-;^«S. Glc*l>//W3->^« 
GalNAcliN-T-k^>ru;^^:^^ bf-^^-^S. GlcNActi 
N-Tir5^;Wi//l.3f-^>'aS^ pNP*ip-:^hD7ii:y- 

f§tt^b2lU^Pl^ : Mn^M:: J: EDTA 

[fS*« 81 £AT<0 (a) 3^ It (b) (^tK y ^y'f^ KSr = - 

(a) ii??a< ^ fcE^IJ#■i-2^0T^y®&iS^lJ^cjt5V^TT^ 

y 96-34oor^y KfE^ysr-^tf y --ty^f^ 

Ko 

(b) (a) y K<^T ^ y KiB?iJ(c::fev>-C 1 ^ L < 

^^-Sra 1, 4jg^tc:^!9«K»-t5SttSr*i--5»*Sr 

40 3l(^(a)07Ky-<y^Ki:|^~(7)fctiStt^ 
*-fS2j<y-:y^Ko 

[f»*ig9j E?«#-t2<^T$ y®^iB^)jo-§|s^-& 

^ h--;^aS(;:N-7irf-yw^/urif-^>'^Q: 1, 4j±^ 
tc<t':?li»1-5Stt«r*1-S»^^«^t5?&\ 3^liE 

2 07 $ y Kie?ij;i>^ /.^ «5 y -<r^ k t (?5 

tSISttSr^-l-aTKy^T'^ Kirn- KtSDNA, 
[fS*iil 0] (a)0.1f y--^y-^ K;i5i2jij§^2(7)7 

50 ^ y miim^ b § ^ y y^^^ kt-^ 5 ii^jtii s lem^^ 



( 

3 

DNAo 

imtm 1 1 1 iajijs-g- 1 c>iSSiB?yic:fcv^T^a# 

•^18 1-1 2 0 0 0:teSiB5iJ^^-t5DNAo 
[ »*S 1 2 1 11*35 6 - 1 1 V ^•f Hd^-^IB^O D 

D N A t;: w X-r -5 y ^ Ko 

[11*31 1 4 ] If *^ 6-11 v^■f H;5i^-5E«^OD 

111*91 5] fi*«i 3ie«o*a»x'<:^^^-Sr^ 

iii*9 1 6 ] 18*9 1 4 1 5 td,m<omnm^w- 

96-1 20V^-fi^;6U9^^l^«<^DNACD^S.^:t^ 

Ili*9 1 8 1 fls:Jff;d5jtlK-ei>5fi*9 1 7 ic|5^(^ 

[iS*9 1 9 ] 1**9 6-12 (DV^-f 1 9ic|£® 
0DNA05!SSr«lttl1"^^«><^:^y =r^^ U:;^-^ KS: 

[iS*92 0j 'W.K, iSS!te^»^Rt/DNA3j<y 7«7 
[0 0 0 1] 

[*e?<J5JR1-Sfi[«4>»l :»yPV-Mzn 

[0002] 

T-fef'yW^/W^l^^yte^^^ (IGnT: Genes Dev. . 7, 
468. 1993) fi:}fif^^hnx\i^1tfA. l.'S^iJy ^ Y-:::^ 

ji-g^-r * O ft tt?fSi8 $ ixT V > o fe, 

[0 0 0 3] KJLm^^mimmi:^^\^. ^(omm 
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[0 0 0 4] 
[0 0 0 5] 

h-;^^$lc»LTal.4^^t?N-Ti2:^ 

10 0 0 6] sfeoT. :^^m(om-(omm^tTis,<omit 

h-;^»St-N-r-fe^/Wi5^;W= f- ^ ^^S: al. 4l»'&tC J; 
10 0 0 7] *S5W»^l3:*3V^T. N-T-fe'?-/V':/>'^=»f- 

30 [0 0 0 8] ^ fetCTlB<^3a<b*«)tt« 

UDP-N-r -fe 5^/1- 3 f - ^ > (UDPt:3: y V? y 

(1)— ©(0V^i•j^2&^OSS^*^?5^ii7c>fe*O;^f7^ Y—Ts 

(3)Gal01,3GalNAcapNP 
©GlcNAc 0 1, 6(Gal j3 1, 3)GalNAc apNP 
40 (SKJal 13 1, 4GlcNAc g 1. 6 (Gal j3 1, 3) GalNAc a pNP 
®Gal j31,4Glcj3pNP 
(S)Galj31,3GlcNAcj3pNP 

c^^mk^m-T^^)\^i^y^ b*y-^>'3SS> gicnac*^ 

N-T-fe^yu^^w=3f-^i/aS. pNPIip-^^bD^ccy- 
mmmSMM : Mn'MC J: »9?Stt3&5{E»$ix5o EDTA 

[ 0 0 0 9 1 ^^se^t'^^-'^sg'*^*^?^^*^ 
50 TKy-^T'^^K (i;at. *^?^/1<y-<y^Ki:^v^^^) 



. ) 



( 4 ) 



J KS-S- 96-340 COT KiB?'JSr-^tf * U -^T^f- 
(b) (a)(^2K y -^T'^ K<^7 ^ y KK?«t-*5V>T 1 ^ L < 

lo 0 1 01 *«p^*y-<7'^ t< tt. iB?ij 

^;i'>/;i.=rf'^>'?ra 1, 4je^tc,i:!9fe^-r5Stt^ 
loo 1 U *:fe^ibt-. 2|s:^0JomH(^Si'f^±IEO 

j/;i.nf-^:/S:a 1. 4j^'&Jc:J:t)^#1-SStt*^-f- 
10 0 121 ^55?^DNA^^:*5V^T^1^ ^^-T•^'r)\^^^\^ 30 

(DGal^l,3GalNAcapNP 

©GlcNAc^ 1. 6(Gal /3 1, 3)GalNAcapNP 40 
(3)Gal 13 1, 4GlcNAc /3 1, 6(Gal j3 1, 3)GalNAcapNP 
®Gali31,4Glci3pNP 
©Gal^ l,3GlcNAc^pNP 

Galf^;^/7i5^ h-;^aS> Gld:i^;i-3-;^3S 

Q^zmkcm-T'^^)\^'iSyi^ ^i*-^>'BS> GlcNAd^i 
N-T-fef"yUi5^yV=if-^>^^g, pNPUp-::! h C2 7 i y - 

SttlbSU^PI* : Mn^Mc J: 9fttt;iiMJIiiJixSo EDTA 
(0 0 1 3] *^MDNAIi. »4t<fl. <JIT<0(a) 50 
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(a) ii;^?i< t tE?US-g-2^T ^ /KBB5«Jt-*5V^T7 ^ 
/®&#-^9 6-3 4 0(D7^yKE?ySr'&tf^y-^7'f" 

(b) (a) cOTi^ y -^7^^ Kcor ^ / ^EJIJ(C;J6V ^T 1 ^ U < 

3^tt(a)(^7Ky-<7'^KtI^-<^StllttSr 
^t-S'l^y-^T^^Ko 
[ 0 0 1 4 1 L < tt. ±l5(a)(07W y -^T^f* Ktt. 

iE?ij#^ 2<or^j mint^ hfi^-^-^j ^-f'f- vx^h 

-So 

[0 0 151 *%?gDNAJt. tfc. »tt<f^. E?lJ 
»-g-2 0T^yKiByiJO-a5Sr'&*. t^^'T't^J^^^ 

t> * ^ y 5" K 1 y 

10 0 16] :*:3SWDNAiLrit. ffi?iJS-©-10*ft£ 
E?iJtc jt5V^T:gS#^ 181-1200 OtgSSEJ'JS:^ 

[0 0 17] ^^l^f^^biC, *:^?gDNAl^jtl^^O 
D N A coffiSiayiJ IBM W ?i:a£E?y 4: ^-f ^ D N A 
/^^yyy-fXi-S^Ky^:^ *^?gDNA^ 
•&t:faimx.-<^^-. *»?^DNA;d5mAStlT:^5!:), 
•tODNA;ft5«3i.^t6*?gKtelfe#ft (W^itf. *«W 
DNA«:'&tfia^x.-<^i?-?:^tf?^Ke^«s:) . R 

b^Ky-^T"^ KXI^-^ixSr'&tfN-7-fef^yVi/yw=if-5:>' 

10 0 18] *:^PJDNAO^^[C» 
®L/cfr^S^^tC:^B^t-5*^e^DNAC0^mi:^ »^L< 
10 0 19] *?8?^DNAfD5SmSr 
hit>v^9) Srg^t5o rf^^6W=¥:y hii. lie, i 



7 

[0 0 2 0] 

[0 0 2 1] < 1 >'^wmm. ^^m^'v-<y'^yR 
:^mmmm (^.t. ro4GnTj tti&tsf^) it. $m 

10 0 2 2] ^^mmm\z^ts enr^oj: p^a^k^wtt 

:^«SJilN-'7't^/l'i//W3i^ ^ V(GlcNAc) 4: a 1. 4 

^;ii:7is»*L<. AitMjcm-N-GicNAc (lat. x«a 

DP. CDPs UDP. XltGDPSr^-r) :65^ff ^>tt. 
Ll^t><OliUDP-GlcNAcT*fc2»o H-T±f'yi-^Jl^^'f^> 

#^3i7c*igi::*r-t-6»». 3i«r^y = ^^;5Sfe-&L;tN- 
[0 0 2 3] ^BI^B^H. ff*L<«. $b(^TEO 

(DGalj31,3GalNAcapNP 

©GlcNAc j3 1, 6(Gal 1, 3)GalNAc opNP 

<3)Gal |3 1, 4GlcNAc ^ 1, 6 (Gal & 1. 3)GalNAc a pNP 

®Gali3 1,4Glc^pNP 

®Gal/31,3GlcNAcepNP 

fitt^bSt/Pl^ : Mn'MCct ^3S^4;6M£ii$i^^o EDTA 
[0 0 2 4] r mm^iS:m^tl^ t\t. pH 7.0. 
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<^EDTAiCj:!9^^JDB#titLTffitt;653^co2UilT^ » 
* t < 2 1 JWTt-^fc 5 r t SrS*1-5o 
(0 0 2 51 *^§^*y-<>^^ Kti. JlUT(^(a)Jl|j:(b) 

(a) ^>/j:< t 'biB?lJ#^2<^T ^ y e^iB?«iCt5V^T7 ^ 
y KS-i- 96-340 OT^y KiByiJSr^tf y -iT'^ 

10 Ko 

(b) (a)o* y -<y^ K<^r ^ y ®^iB?iJic^6v>T i « t < 

XJ*(a)<DJKy-<yf^Ktl^-<OSiJ[SttSr 

:fr-r5>j^y^:7'f-Ko 

[0 0 2 61 ^::"C. rg^^S:«fi8;-t-5>j ^^Ky-i 

10 0 2 71 »*L<*i. ±IE(a)C07Ky-<7'^KIi> 

iB?"J## 2 (OT ^ y KE?iJ;6^ ?i y KTfe 

[0 0 2 81 *:«S3sJ<y^yf^m. »*L< 
II. ^?iJ#-^2(^T^y®?E^iJ<0-a5^^;^. ;6^-cN-T 

30 -;^aSlc:GlcNAcSr a 1 , A^^^zX 19 C^-TSSttSr 

b ?i -5 y -<:/^ K t l^-cogtiitt ir^-r ^ t> <?:>"C 
fc5c iB?iJS#2 0T5yKS?»JO-SBi:L-Cd:. 00^ 

«T^yK#-§'2 S-'S 4 0. 61—340. 87-3 

4 0X^3:9 6-3 4 OidS^tf fenSo 
[0 0 2 9] ^^e^DNAlwI-i. ^^i^Jj^y-^T'^ K«r 

40 [00 3 0] Mi^rn^ 2 or ^ y ®^ffi^iJ3lf:i-^C0lfi5^>iB 

?ys:*-r52j^y-<>^f^K»^. *»^ettS:**r6S^^sr 
s>:^v^i t)L<^l»^@oT^yKas^o*m^ # 

p^*sS(-:j^tt^ rr^ySec^Mj 
50 4:^L. t^i);tii3 4 07^:yK?5S;6^b?i53}?y-:y^ 
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[0 03 1 ] :^m^fi^(Dm'^m\t{^^(D:^m a Bio 

1. Chem. 274. 3215-3221, 1999) ICjo^.^r. ^i^ffite 
tH^A-f ^ c D N A i: ^^OSS^t a 4GnTO t O (C^H 

S&m(0^^i'^Ui^t^.tiiS^t^zi:\zX9s DNA 
l-»A1-Srt;5ST*g:5o *fc. fiiJffi^SW^^ife (Kr 

amer, W, and Frits, H. J. , Meth. in Enzymol. , 154, 
350(1987); Kunkel. T.A. et al.. Meth. in Enzymo 

L,i54. 367(1987)) ^o:^m\::x<^Xi>. DNAt;: 

10 0 3 2] fHl-«tt^^-t-^^^>5' yy<^ W(Dr ^ y 20 

[0 03 4] *«WDNAi UTfl:^)s:Wl;i*^iB^iJ#'^2 
OT^y®gB?ijtC4B^^T7$yKS-i*l'-3 4 0. 2 8 30 
-^340. 6 1--340. 8 7~3 4 0Xfi9 6 — 3 4 

OOr ^ y®^iE^iJ(^^TS:=»- K-r^SSiE^iJj^^Ji^O 

2>DNAJ itt, ««|x.«a4GnT02Ky^7'^KSr3-K 
•fSDNAi/N^:/]; ^^XLa4GnTODNASr^ffii- 

K $ y -iT'f^ K;as a 4GnTSttSr*-r5 5 V « 
4GnTtl^«c^fei:lH4^;ff ^DNASr^fe 
rOJ:p*2|cJ^?gDNA^?t«^<DDNA(0lfiSIB^J{C 40 

^.^ :^S6E?iJ ^^-f 5 D N A IC/N^ 7" y >$^-r X-t 5 
if^^)^^ V^^Y m7L\i. DNA. RNA) Sr^ttl" 

^oV^TDNAXI^RNAiDNA^W:/!; iJ^-YX^-iJ: 

Tli. 5 0%;3^7Uix7^ 5XSSPE (:^'fk-t Mi 
l>A/y y^-:hh!J r>i,/EDTAi^jBjg) . SXy^V 
>'VWh^JK (Denhardt' s solution) , 0. 5%SDS 
i: 5 0;/ g/m 1 (^a^tt^^-^/Xf-^Jfl^DNASr^tflg 50 
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M'f'TI6^DNAS:XuW:/y ^-<XL. "P^^/b 

*i-^DNA) ^rasiDL. 4 2^:"?! 6fltrfl^»ryy ^ 

^X^-^fc^. 5 5*CT'l XSSPE. 1%SDS, ^ 

btcio. ixssPE. 0. i%SDS(;:j:Oi5fe}ft'5 
ri^^^ifbti^o -lx61i?i^N-<:/y /^xi^i^iioj: 

r i J; IP I^^o^n-Y X y >5^>f X&^t 5 

[0 0 3 5] *«e?DNA;55^1-'51SSE^iJt LT<t^ 

#■§•1 8 I'-l 2 0 0. 26 2-^1 2 0 0. 3 6 1--1 
2 0 0, 4 3 9--! 2 0 03^l;i4 6 6-1 2 0 OOSS 
ifi b /.C -5 D N A^S* tf ?)*V-5 o 
[00 3 6] EJlJS-f- 1 (C^-r4£Sga?lJ(J::^BV^T^t. a 
4GnTO c DN A(0;^— X> y — AcO 5 * 

*Sigptr4oo^:/ • :7u— AOATG3 K:^;6S'&4ti 

TV^5o 5'*i8J:t)|C#ft-r5 2oOATG= K>'Oji 
H<0:aSi2^iJ*;3: > - 3 CD{itt<DX y § jxT 

E (Kozak, M. (1986)Cell, 44,283-292) SrSJ^UT^S 
9. *fcft&0 2O0ATG3 K>'t> + 4 0'|ftgtCA. C 

[0 0 3 7] t:i^X\ $1, A-:^y^ Y-Ts^m 
m\t, 7U-ixrt(;:2o<7)ATG3 K>^-&tPwi;55*p 
bixTV>^ (Nakazawa, K. et al. (1988) J. Biochem, 

104, 165-168, Shaper, N. et al. (1988) J. Biol. C 
hem., 263, 10420-10428) « *;^c, Shaper^)!*, /5 1 , 

r i:?r^L-CV^-5, Lopezbf;i. ^\^mW^(Oh 

TV^^ (Lopez, L. et al. (1991) J. Biol. Chem.. 26 
6, 15984-15591) , a4GnTl;^OV^T t ^ 

ATG3 Y>tmifh:=^ Yi^t i^xmrn-^'^mmth^ 

*fe=iK>TfcoTfc. ±iaOa4GnTO^y^X^ KSr=3 

-Yt^Ax\mzxhr). »2#@. «3sg. 

NAt:$:^PJICQ^$^^5fcOT•fc5o StoT, a4GnT 

otk y -<x^ Kiiia^ij#-& 2 leifeoT ^ y gfE?lJ^ci6v^ 

T{J/'^?i< i:fcT$y®f#-§-9 6-3 4 0tCffiai-5!|iK 
[0 0 3 8] la^iJS-tl OS:|?](7)ATG=i Kvt*iftS5 



( 

11 

iff$.Lrzy^-( Vxn/^^y^yoy V (Ell) i)^h. N*« 

[0 03 9] afiPt-i'tofiimtcioT. ia-7^y 

^SiE?yS:*1- -5 D N A t D N A Ic^-^ i^^> r 

[0 04 01 tfz. *^?gDNAi;iJ^. *^?gDNAle: 
BB^iJ Sr ^ D N Ai^X 1^ R N A e> /jJ ^ fo 

[004 11 #tciE?iJ»^ 1 (0^&&m<oU^mmt 

^j^lc:te^iW*E^iJ4^*■r5DNA3l^^RNAI:i. JS^ 
|c:*5V>x«S.t-CV>-5*«MS^^S:a!l^-r^Ktc, PC 

Rfe-^in situ hybridizationjSfeJC J:oT*55WDN A 

— ({RlxfiOligo version 

[004 21 ii1t^\Z^ *:«e«DNAH. a4GnT02Ky 

[004 31 tZ. -j&JCOilLiSifecOl^-g^^cDTK 

5 D N A # =» - Ki-S y ^7^5^ K t iS5 V ^^il^ttSr^•t 
s^$^^^p ±56oipjca4GnTo#y--iy'f masK 

K»SiilS«tSr^tflS*SSr^^ tfc a4GnTc03K y 

7^ySSia3?iJt-*5tt'57^yKS^2 6-3 4 0/j:if;i> 

I 0 0 4 4 1 < 2 >*^§gDN A(0®iit;^i£ 
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EXT^ *^MDNAS^#6*fel;:ov^TBi§^t5o 

(7Ky>7— y7^v'3:^&) lc:J:-z>T 

10 D-r^vv^jfedJ: «9 1 hOa4GnTSr3— K 

(1) h h(^cDNA7^>^7y--^^ia]9ai-^A-r^o 

(3) a^Oni cmk<oi/:/'^\^^-yB:y\zi.^W^ 

[0 0 4 5] y-n>i/l;iJ:oT. ii^lwJlifSa 
4GnT<D^±ftcDNASrSJ^-r5„ £XT*-. ^^WDNASrSS 

[0 0 4 6] (1) fc hCOcDNA^^:/^ y-<^^i*fflBa 

20 

^'scammmi^ lv\ wiafflj^ocDNA^^ y — 

i/7^-— f/CsClfe (Kingston, R.E. ,(1991) in Curre 
nt Protocols in Molecular Biology, Supple. 14, lini 
30 t 4.2, Green Publishing Associates and Wiley Inter 
science. New York) ^0^^5P<D*fetC i 0 t^ASrW*! 

"f^o :i<r>X.o\^\^x%hin^^kt^h. ir^)^di (o 

ligo-(dT)) n-^ b^77>f— Jfcif 

iCioTTKy (A)*RNASr)f»K-r^r.i:;65T-^5o 
[0 0 4 7] ±E(A)*RNASrilMiU :t y ^'::i■ 
^ *^--^fflV^^3^te2rPCRlC J: 19 , aii^*3fc<^c 

So iMgco^Ky (A)*RNA. '?:^^•ei^lOO pffioKD:^ y =fdT 
Om M<04S^Or KH y vn. 2^m&. 

h-/^(DTT). 120*ffl(7?RNase ( y zJCpt UT- 

if) ^vtt'iJ'- (3£ti5t (*) S^^) ^-^tpilffiSS 

(*tfi20;x 1) Srso'C-eeoi^ra^i' h cdna 

^•100 pmolC07:^i^i^;^y 3'^^^ W::^^ 
^;h.'€tv250iuMcO4a^(Or:t^rv'y ^'^^ U:^VKH 
y 1. 25*ffi(75Taq;X y > 7 — if ^-^trSiJi^^S (j* 

50 SSOmD t-**L. 95t:i53\ 46-62t:i5>Rt/72t:25^^ 
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[0 0 4 8]^rcDJ:p(^tT#b*tfct him<OcDm 

(Namalwa) jB^a (IB* t, : Cytotechnology, 1, 151. 1 
988) , ^1"r'=-X/NA;^^-i^©CH0iftBja (ATCC C 

aei^) , 1^^^ft3l5<ocosiisaJ5& (Aia crlicso^) . -v 

!>;^ft3l5«3LLiBia (Taniguchl, S. ({&!W:*:^iD»ai£; 

10 0 4 9) ^317'7;^5 \^'^i'^~i:LXtit>CEm 
(Maruyama. K. (^KE^Jft?*:*:^) ) , pCXN2 (Niwa, 
H., Yanianiura, K. and Miyazaki.J. (Gene, 108, 193-20 
0, 1991) , pFUG-CMV-2 (Eastman KodakSI) , pA(5E107 
(Miyajifc, Cytotechnology, 3, 133. 1990) , pAS3-3 
(1#giJF2-227075^;&«) , pAMoERCSSc («fMlF5-3369 
63-i-a«) , pcD2 (Chen.ce), Mol. Cell. Biol., 7. 2 
445-2452. 1987), pRcCMV ('f V t' h o ^^-^tM) , pUE 3( 
18S (Alilb, Med. Inmunol., 20, 27, 1990) , XUtpc 
DNAI (^0>'T'yi?^) t^ifimifbtli,, ±m<0'^ 
Mfm&t LX»t L-V^S-liftiaSrttffif Si&^Jct he 

[0 050] ±iEocos-i/j:ifji, Ttfi^smmm^ahim 

3f-5>gS<*S:^mi-€)fcferocDNAi^±ieot hiSM 
OcDNA7'(':/7y-0^±aBJ!a^tf5aiAi:I^I^JC«Af 40 

^T'^5i3C*ffl<c:GlcNAciSi»^LfcO-j/y*^) S-^ag 

^-^^is^^Sitfcoae-^s^ios-iaflatcaiiAi-s 

fcftlCfipRcCMV-leu (Fukuda,M. in CellSurface Carbo 
hydrates and Cell Development. 127-159, 1992) 

[0 0 5 1] ( 2 ) mmmm^ a f^-tx-^mTtmman so 



#M 2001-46077 
14 

J:fB (1) T-cDNASr^A LfcjsfBJjara, IS^F^Itii, JfS 
^>i7C*ig»C«ie^-CGlcNAcA5ie^LfcO- 
[00 5 21 o^^-e#it5c*iata;icNAc*Sigt^LfcO- 

LfcO-^' y SflCGlcNAc a 1, 4Gal«ig|C#Stt4r3t 

K1083, PGM36, &0!PGM37«SE (Biochea J. 318. 409-41 
6, 1996, Comp. Biochea Physiol. 121B, 315-321, 19 

98) imUbti. v^-fix(?3jK;«^ffooTt^ffli-5':t 

:o [ 0 0 5 3 J mm^m-B^ i^it»s&(ommmt. ^micn 

(K-^i-g^^xiri^i^v/i^) ©-;^«jif (#attig'6-st 

16) ) Sr^ffli-s:ii:j)s»*U\ 1*lc^Ao©ac3tSSS 

[0 0 5 4 J -fe>'i'y-^--e©^3t©siv^iMlia©lH)iR 

ttv ffl»r*ffllS«ffl±flr(D20XetT, »*L<ttl0«lil 

[00 5 5] ( 3 ) a4GnT cDNA®->:/-fe U^' g VJc 

jiS//^±{C^A LT a4GnTcDNASri'7'-fe 
^T5ii:;6SpItgT•fcS;4^ E. coli/jrt'tfSigi/jjii^i^ 

pcDNAlSr{£ffl1-5»^(4, ^±liLTE. coli MC1061 
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xmmt^o :i(0^9.:^y^^ K-<i^^^-Sr (i) t-E 

a4GnT«r^mt;fcjMBaSr«ia-rS w t Ta4GnTcDNA4:^ 
[0 0 5 7] a4GnT§r^SLfc^t^*ffiflac0^ffi»l. ±12 

(2) aifia«ffiJJ:*S7c*iSJCafe'&-t?GlcN 

a®**0*SBfla7i5^f^t<. (1) T-fS® Ufc^ti^BS 
;65»4UV\ ±xE<OHIK1083. PGM36. XU^GM37^S<7)ti 

10 0 5 8] ±fat?a4GnT05ia.;6S^tii$it^SiMiBa 
OTJ^:^ h Sr^pjei-^) w t d^T* 5o a4GnTcDNAttaK3J^ 

• [0 0 5 9] ii^l^. uyv:^(Oi^^. ^^-f-jv^co 
i^^U a4GnTcDNASr'&4>7'7;^^ K^^^'^'-Sr-&^^7'— 
iKl<Da4GnTcDNA<D*-^ a-^-Sr^^) ^ t ^^^IfeX'fc 30 

[0 0601 i Wae^ a4GnTcDNA^-^tP^m7'^ ^ ^ 
K^t^^-pcDNAI (pcDNAI-a4GnT) SrSjSfeJ^tSoT w 
^ p — y;&^btttaL'x }f A$tl.^a4GnTC0cDNA(D 

bH5 a 4GnTOcDNA(?5:^SiE?yRU^ r (OJ^SiB?iJ;e>^ b'f 

[0 0 6 1] ^y::. E^iiffl^S^^^tfc. irfit>h'^ 40 

i-5DNA^iJeJlTo±5^-bT^#5r i:;d5pitg-efe5o -r 

a4GnTOcDNA$:il^t LTPCRfetC i »9 li*ii-5o -P*]*. 
6DNA^#5:^^t-li. fyx.JiSWt1-SiSSiB?IJ03' 50 
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[0 0 6 2] <3>*^g^DNAc^*ISiB?iJtcJ:oT=» 

r-si5j til, a^2Ky^:/f-Kco r-ajj Sr*l-5 

8^^:65 a 4GnTffitt^*-rS. fe5l/Mla4GiiT0^7'f' K 

v^t. 3^^;3:3}^y-^::^5'Kti»'&LTV^Tt)fiv^ 

Wmm^^^-i ^ J 2 8--34 0<?5t>tD;65^tf 

[0 0 6 3] >^33^y-<7'^K^^gJI^Ur*« 

[0064] 2<r>T^J 

y ^ t^vfit«^Xtt^-/ ^ p-- ^yi/gtftSrgaSSl-t^ w 
10 0 6 5] iiite-^o^fegESofi:^!::^ L. »* L < \% 

Ti^a>'■<y^^ 5p^^7P-Y VhTt?3L/^>h. T/W^ 
[0 0 6 6] ^DiaS*^. l-5®FfllC-g, i-sia 

E^^ti/cfeii*:!^. Tj^y i^n— f;l^fe^^$xii^/':^c'- 
^ [0 0 6 7] <4 >*^P^DNA^flJfflLfc*5^§g:^)^y 
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[0 0 6 8] ^^mDNAVr^n^^^^M^Mlt. 'Jk 

1 0 0 6 9 J ^lat \^x\%-mwi}i(ommm'^. is 

W^\C o4GnT(3:)xK ^7^^ KO^Sr#^ r ^ ^5 olgg-efe 

[0 0 7 0] *^KJi*ftlC:^Bl^Tll, ^WN^ROffiiai 
COS-lJSia, 3a-HK46*ffJ!a7i if 0i5fL!i43l5(Di^f^ 

Bs^ffl Lffi^glCT'nx-f >A/.f if(^i$^ WN'iJ' SSr^tfJ; 
PlcSf^LfcJSSy^^^ K-<i5^^- (tfiJ;itfpGIR201p 40 
rotA: J. Biol. Chem. 269, 1394-1401, 1994, pcDNAI- 
a: J, Biol, Chem. 274, 3215-3221, 1999/jrtO 

[0 0 7 31 imm'h(D:^mMyf^V^y^ KXIi*^ 50 
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y^h^tLxm^^^tm^it. ±IET7.<^x-<-;t; 
^i^Oftil, a4GnTi:ili'g^t/c:7Ky-<yf^K(;:^LilfPtt 
<^«V^feS (fi?!l^ffei<*/j^if) tjg^t^T7^=r^ 

► T^f" K1=Ott4GnTi:ft!lO^>'/^i5^K602Ky^7'^ KtO 
--aJffiT«'&^y-<:/^KSr«J»fi-^r^lcj:t). a4G 

[0 0 7 41 a4GnTOtm(Dmm:^mtLXit. J. Bio 
1. Chem. 274, 3215-3221, 1999{c:fBSc$ 
ttWK<^:fr&jC*5V>T, EDTAOftfc ICS mMtDMnCl, 

[0 0 7 51 < 5 >*^eg^^ffl& 

^hflX)/^^ (J. Histochem. Cytochem., 46,793-801, 
1998. Hum. Pathol., 23, 925-933, Hum, Pathol., 2 
6, 725-734, 1995) fci6. mmXltskm^J: ^(Di$:m^{z. 

[0 0 7 6] t^iioh. ±m^bmmLti»m\^mi> 

a4GnTODNAO«Sl:i. »ftJ^ll»ai SrSa-^tt 

[0 0 7 7 ] <i^fSE, ^c^'t'-etii^icjiLjsat^y >ym 

i^6*C>ate(Ci8tt^ Q:4GnTODNA<^^mS^:^fflt 
ft t A O jkriS 4= a 4GnTOD N A <Sr^il L ?t 
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[0 0 7 8] a4GnTOgtt(^a'J^*fel^«^Jx.fiJ. Biol. 
Chem. 274, 3215-3221lC|Sffi ^ tlfc:^jSt-3$ CTff 5 

^Wt LXl^m^Oal /3 l,3GalNAcapNP. GlcNAcg 1, 6(0 
al j3 1, 3)GalNAc apNP. Gal 13 1, 4GlcNAc0 1, 6(Gal 13 1. 3) 
GalNAcopNP. Gal /3 1, 4GlcflpNP. Gal ^ 1. 3GlcNAc0 pNP 

[0 0 7 9] *fc. J:!9®^ll-»f^SriT5wi:;65x-t^) 
Jc:ioT*fi(cl««HtT. i«B$nfcPCR]£ifeSr«lta-r 

S-^7&tJ^8. itfe-U^lC/Xll. E^JS-g'Sfi.tl^l 0<Otl 

oTnI^{b-f5::i:'Ca4GnT(DDNA(7)^^S^?r> 
ffll" 5 ft ^J^ $ ti. 5 o ±IE^^ ^ - 1^:^^ ^ 

DNA}65^-re^sia?y (E^ys-s-i) 0 9'b(?:>aiSt-j^i 

50bpy ±. L < moobpJ&li. J: »^ U < I;i250bp 

KSrfflV>rPCRjSJCi: ^ a4GnTODN AOti^g^^ 
O3S?te¥1^T*fc5cDNA<0-95S:ittiLfcS-g'lc:*:i, 

^PCRS^Ii290bp(D7K !; 5^ i> U;^^ K-C*) v iS?iJ#^ 
0OifiSia?yS:*'r«>5Ky>^i5' v^^^KSrfflV^ 

TPCRffilCit) a4GnTODNA<0te^gifeOiSC^^T* 
fc % cDNA(^— * tiiS L H270bp<^PCRffite:d># 

[0 08 0] IElc:±3£(Dpjm<ktfcm^S<i!iteSrrtiaS<^ 

iS^fi?tffy:7 br>air$rfflU^Tft?fft5:ii:T% a4GnT 
ODNAOte^M^fe*:. ^cDi^te^ifelT-fc^cDNAXtl^ 
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[00 8 1] 0iJx.tt\ ^iSI?iJ 7 \zim.(r>')5mvsic^x ^ 

t i-ff ft -r ^ 1 S3?. \m% s <^^sa ^41- 

^)mRNA;i>b, a4GnT(ODNAfi0te¥MifeT-fo5raRNA4raS?te 
^PCRffildioTcDNAXI^^^O-^Hii: LTtgfULTS^ 
XU^K^«&e^Uii''5*'&f^> 'KI;tli5nil(0*f^J&L3!>^blEl 
lRbfc±RNA^iS&te¥bTcDNASrI^KL. ClixSr^Mt 
UTx ffi?y#*7&t;^8(7>5^^U:t^K7'7-<-^-i:Ain 
10 pliTaq Gold:^!; ^ :^y:3LyW-;r — (Perkin-E 

lmer)M) S:fflV^TPCRR^r>S^^t 9o l-^tfc*?. SDOICQS 

R^^4:94t:T*30S?. T^i-y >^Sr60t:T*30S?. 

;{;:ii72'C-e30S? )i\^xz.(o^^^ ;vS:50f-^ ^ >'^^f v ^. 

fcPCRMi^Sr^Si: LT$e5t-E?y#^9S.t;«l 0<^p^ 
^ u;^-^ Ky^-Y-^-SrfflV^XPCRKfSSrtTPo ^(^t 
tcOigifgt llE]BOPCRt|i3i:^fe#T-fe6o ^<^Sif1SJC 
<tor a4GnTC0DNAC0te¥Mife<Di£te^^ (cDNA) X 

ATMl*i)270bpOiiiHM^ (PCR^tl) l^l^ffi ^ tt;SV>0 

«9 5t^-r ^ r i: ?>®l^?i^<:/ K;^^^^ $ tv^c 
[0 0 8 2] o4GnT<ODNAOte¥]£%lS:^Ul't 

?i:^»«lSlilJ:!:)SiaSrtTofca4GnT<0DNAi:. 

a4GnT(OD N A<;>te¥M%l3^(i^:ix4:ii"IS UrSBM 

a 4GnTO D N A i: L r Jrfz^&^J- f^J" ' P 7 ^ tlyt 
|^DNAXJl*0»T>i-SrfflVN5ri:dS^|g-Cfe^o W 

:/])^-('^-i^B >\t/iF>y>^^:f}) y^^-^^Biyfj: 

[0 0 8 31 < 6 >:^^m^Wi^ V h 
40 MI-*%?^<:io4GnTSr3- Kt*S DNAtO^agSr^ffl-f 

[0 0 8 4] ±EcOiit)H a4GnT(7)<$?S1^TOB!&l:ix 

ffl V ^ Tl U^ISS <o V ^-f fc 5 r i: ^ m -c t 

5o *«?^^»T^^/ hH. a4GnT<DDNA<^^m?r@lf 
• /jr^ftlCj:t)«^ttl1-6fcfctC. o4GnT(DDNAC75te¥M 

50 #i;:Pfi;e$ix?iv\ 
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m^h. ^<o-Ui^, if*t<m50bp«±, J;t)»* 

L < (i200bp«±, ft L < J1250bp£Jl±CD-$i55^^ 

10 08 6J *«!g^»r=^5, htt^ ±5B(J!>3^y:^^^ V 

at^* fetttti L N J: 0 tb L fc^ R N A 

a4GnT(DDNAXfl^(DfiSE?IJ(?5 5*?(Da^tC 

f:il50bp£A±. »* U < Ii200bp«±, J: 0 L < 1125 
J:oTii:^c:DNA^gtSt LTffi*tWS«iB 

RNa s ePlS^pJs mUi^. T^u^7.^)C^ 

[008 71 

[0 0 8 8] \^ ^^^mm^^^m-^m^o^y^^^j- 
*^*fflte(^^!l-i^^---C$>^pcDNAI(mi^^3iA.fct h 

/i g i 2 X 10' i@OC0S-l*fBfla*C«A LfCo C (OCOS- 
TC^ffilC a I^^X^^ t ^GlcNAcaSSr^a U)tCOS-l 

ACStar)&t/ a jig-g^ L/hGlcNAc i ^SWiCKJ^^t ^>i5t<f 
^-^iS (HIK1083. PGM36. Stjq^GM37(Biochem. J. 318, 
409-416, 1996, Comp. Biochem. Physiol. 121B, 315- 

321. xmn^hfi^) «rffiffltfc^3tSt4{k;^^vy-T- 

^ V>>'(FACS)(;iJ: !9j8ffiL. 258flilcoC0S-l?^teSr|E]ilX L 
[0 0 8 9] ^(D^. ^fttCgfoTT-^^^^ KDNASrlHl 



(12) 2001-46077 

22 

(ZU Cell-Porator (^-f y d i;?-^±|^) 
T^±ST*fe5E. coli MC1061/P3(c:2aALfCo zgA L 
i'Si^SiBOp t,^ @6?IOcDNAS:^tf^±®^rvfi>i; 
>'SU^xh7l^'<i>y >i;:*fr5iJj±lc:J:53itRT\ 32 

[0 0 9 0] 3 2 5flicD=3 n:::!-^;^ h DiryUD-^j^ 

tcte:^LTuyy;^Srf^j5eL. rouyy^Sr 1 o^:5i« 

©iRLfCo ifbtlJtT'y^^ KDNASrSg, pRcCMV-leu 
10 i**-COS-l»lc^AL. ±ai(D^f*:il^j®4:iJ^ L 

flSSrS^Ufco ^<oi^%^ ?Sv^^^^^•f^cos-l^fflJ§g 

[0 0 9 1] :iO#«$tL^3jxy;h;J>.e,igf;^^/^ 

i^7'y;&Sr±gSil^«Jj:f^^LT^ ±IEi:raeitcg6ljo 
cDNA^^J^-r^*:;^ ^^jS!9i^^;^Co l^T^y ;^7<^^^J5£- 
20 ?^^L/c^t±S;^Sftj$LTV^yhr7;^^ KSrpcDNAI-a4 
GnTi:*#lt:tc 
[00 9 2] 2 . *SSKJlJ<Dgt^ 

7^7;^ ^ KDNASrlElilRLT. J: t) TT^^-T K/<-f 

i^x v/^ ^ K5^ac->^i?^^^.-iy3:^ 
(dye dideoxy nucleotide chain-teniiination)fe(C J; o 
T3' -»5' , 5* -*3' t tC:SSE?y(^S?«f ^tf o 

30 KDNAJCJ11292bp(DffiS*f;J^t,<fc5iaa^J»-§- 1 lE^Offi 

SIB^OSr^i"^ a4GnT(DcDNA;d5Jf A^i^TV^^c:: 

[0 0 9 3] ^(OT%jmmt^h\t. 5^^*;iS39. 497 
DaT% N -^'&^^il;6Sj»^t 4 ;i70f<^ 
att (E^IJ##2{;:*3V>TT5/»S^9 9. 1 3 8, 

2 5i^t;t2 8 2) i:^^^^>/<^m^'fm^titz, 

40 Ps/h (Hi) .N5|^iS;i^e)4-2 5#@(?D7^y 

KBSi^liS^fi^^ 2 2Sa03iggUfcloOK5/j;i^7fc 

a4Gnm. mw'mimc^^^^ ^'-f\i<om%m^S^'< 

[0 0 9 4] 3 . a4GnTOC0S-ljj5ffltelC*5lt5^Ja 

-pcDNAI-a4GnTSrtffitCiSoTMS¥Lfeo ^07^7;^ 
c K-<^i5'^3li±pcDNAI (Mfig) ifc. pRcCMV-leut^lc 



50 C0S-lJtttC«AL3to nmz. C0S-l»tCpcDNAI-a4 
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LfcGlcNAc t ^t^SWiCSfS-f SfeiftHIKlOSS 
Xlifeio-r 3 v'T y Vfei($lG10 (PharMingen) irS^S^ 

^-t^/'cfct-^^^ I gM (HIK1083iC?Pf UT) X\tiji'^ 
7.1 gG (IGlOtCMLT) tS/Jt^^fCo 
[0 0 9 5] pRcCMV-leu^U^pcDNAI^^ALfcCOS-ia 

fiStl. iGiotc i ?)^feScS^6*tufc7&5HlKi083t;ii: i^a^fe 

H ^ fltj: t^^tLo pRcCMV-leuRI/pcDNAI- a 4GnT«rSA 
t fcCOS-l^Saii. lG10RmiIK1083COV ^-f ixld J: o T t 
^ffi^fe^nfCc *fc. pcDNAI-a4GnT0^4r«ALfcC 
OS-l^Sai^^ lG10lCi:t)Sfefe$n-f. HIK1083T-*:i. §1 

V ^ ^ tifco r r fc (iHiKi083^s ^ 5 ;^ -0 

1-5 r i 4^^l^bTV^5c PGM362iUTCM370-tix-?:ixl- 
J:oT^fcfiEa^fe*tfc®-&t. HIK1083T-^SS^febfc 

10 0 9 61 ;itie>«Ojg:*d>b. pcDNAI-a4Gnm=3- 
[0 0 9 7] 4. a4GnTO§&55'ia>?lJSr*i-5^Stt?effi 

tz.^^ Bg:gii^«c4r^*bfc'5I»14?^1i<^a4GnT (£iT 

ra4GnT(S)j t tlB^I-^) S:@l$Sb^o i-5^^^^>> 
E?IJ## 2 lEftOT 5 y »S?lJOT ^ J 1 2 7 

2(or^j mum^^^^xr ^ j 2 s 3 4 o 

T ^ y ®?E?U SrW-f 5 a 4GnT (S) 4:# 5 >6 , E?iJ# 

1 . . • • 



30 
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oigSiB5'J«r^-t'5:^7>f •^-*Tat«7'7^-7- (Xh 

olt-r y-kHm^^-f^) i:tTfflV^T. pcDNAI-a4Gn 

^^BaiuHlSl/XhoIl^ i «9 f^^t^O;^ L. ie?iJ## 1 IB® 
(OigSia?lJl-i3V>TiSS#^2 6 2-'l 2 1 5(0^Sia 
yy^W-r^DNASriaiSLfco T'px-r^Air^^'-Kt^D 
NAS:iiai^3iA/fcpcDNAI:/7;^^ K^^^'- (pcDNAI-A) 

Q. Biol.Chem. 274. 3215-3221, 1999) (7:>BamHI-XhoI 
f-^ b j::±ai<0«IS## 2 6 2~1 2 1 SCOi^eSaJ'JSr 
%*t5DNA4:*I^iZ.^pcDNAI-A-a4GnT(S) Sr#fCo -^0 

7^7;^^ K^i5'^'-Jlo4GnT(S)i:7'nx^:^Ai:Srl^— 
r-^>At<35a'a^^':^^>*i5^S (a4GnT(S)-A) Sr^^l" 

[0 0 9 81 5. a4GnT(S)(DSS4&i;^S«4fSttR^ 
X . COS-l*fflfiat;ipcDNAI-A- a 4GnT (S) 4:^ A 
*<0ig«±M;i>^ba4GnT(S)-ASrx J. Biol. Chem. 
274, 3215-3221, 1999JC|B©<^i^it t IBSfillClgG-Sephar 

[0 0 9 9] SK1*m^®^l«. Biol. Chem. 274. 32 
15-3221, 1999lcEtt^stLfcS«#SttWKO*&tc!» 
DT^Tofc;5^ 10 mMtDEDTAlC J: »9*^P>?ffi^^<?5SttJ* 
*S}2/3JC*ll»J*ttfco JEtCEDTASrafebO-fr-fi-S mMOMn 

0 ICS !iiM(7)MnCl, S^-&tfS^S^S^^I^t:ifc*ife■C^ ^ 1 

Lr'l5efflbra4GnT?§tt(Oja!l3tSrfi'oyt, ^1 
<7)SS<^^^£SNo. 9lcM-r5Stt^lOO%t UT^ifeO 

[0 10 0] 

[^1] 









1 


Gal apNP 


• • • ' 

* • * 

■ . . * • • : 

■ • . 
• 

■ • • • 


2 


GaliSpHP 


3 


Gal/?1.3GlcHAcj0pNP 


4 


Gal/51,4Glc/?pllP 


6 


GalNAc apNP 


6 


Gal/?1.36alNAcapNP 


7 


GlcNAc;Sl,3GalNAcapNP 


• Lit. ' 


6 


Glc»AciSl,6(Gal/?l,3)6alHAcapNP 


9 


Gal 0 1 ,4GlcNAc^ 1 . 6(Gal 1 , 3)6alNAc a pNP 


J.Biol. Chen. 273,34843, 1998 



[0 1 0 ll EI2Jr^$ix5J:5l-> a4GnT(S)tt37 

2 O^^tt^ ]) =fJKT*fo-5Gal /3 1, 4GlcNAc i9 1, 6 (Gal 0 1, 
3)GalNAcapNP 1 ^ No. 9) l;:J(tUT> GlcNAcils^ 
■r5Stt/^l^St§^v^::i:^5?^t>^^i:?io/'Co a4G 
nT(S) it^ri (^gStt'&^Sa-efc^Gal /3 1, 3GalNAc 
apNP (^1. No. 6) it)^. i t)GlcNAci31.6(Gali3 



1,3) GalNAc a pNP (^1. No. 8) (C^* UTGlcNAc^^^ 

[0102] a 4GnT (S) I^Gal jS 1. 4Glc pNP ^ itgj LTG 
al01,3GalNAcapNP 1 . No. 6) lC*fLT<t DGlcNA 
" ci:1^^t^t\ ^blCGIcNAc^ 1,6 (Gal e 1,3) GalNAc a 
50 pNP («U No. 8) JiWal^ l,4GlcNAc5 l,6(Galj51, 



• « 



25 

3)GalNAcapNP (^1, No. 9) {CHiLXGlcMc^B^t 
hfimm^\^\ tfCs Gali31.3GlcNAci9pNP (^1, No. 
3) at/Gal^ 1.4Glc/3pNP (Si, No. 4) tCGlcNAcSr 
fe^-r^llV^g-tt^^L^o t;^>^b±(riia4GnT 

(s) itO'^]):^y^(O0h ^'^^Rxf^u sig-g^T^IS^ L 

^ivtc^ t.tcaAGnl(S)\ts UTUDP-GalNAc 

L-C4>ieS (GalNAc) trfe^ L<^;6>ofco 
[0 10 3J a4GnT(S)<DGlcNActej^JStttCior4i: 

bixfcSJS^^4^4r> Sep-Pak CIB:^-V]) v'yioyJ^ 
Sr^fflLX. J. Biol. Chem.273. 34843-34849. 1998ti: 

99%iJJl±Tfc-5r i SrHPLCt;: J: IjmBLfcS, ^feJcifif 

500 MHz Varian Unity-Plus-;^ ^^5^ h d P^ — ^ffiV^ 
fCo ^5;jbyl/i/:7 h(^i»JRlJ:|lS^fls:j3j:05a-I)-GalNA 
c-pNP, Gal & 1, 3GalNAc-pNPXr/Gal /3 1, 3 (GlcNAc /3 1, 6) 
GalNAc-pNPO;^^^ ^>'^<0±TS^fflU^fCo 

§8:5^^^ h/W (2D-DQF-C0SY) -9:7C±*g|i;^'-^i5^ 



( 14 ) 4$5B2 0 0 1 - 4 6 0 7 7 

26 

h^'U (2D-T0CSY : 50 ms) Srifl^^'&iP-^TiiS L/Co » 

— (HMQC) &t>-t$k7n[H]e»t 

HIN0E;?^^>5' hyU (2D-RGESy : 150ms&i;300ms) *^||jb 

[0 10 4] 300-^y^/U(DGal^ 1.4GlcNAcj31,6(Gal^ 
1, 3)GalNAcapNP4rSSt^ t UT a4GnT(S)<^?Stt(C i »9 
GlcNAcSrfe^^-iirfcSiSi^ft^ftffi LTNMmc J: 5« 

tt. 2D-DQF-COSyXi;2D-TOCSY;^-<>5^ h/KDH-40fi:fi(;: 

/3-IH;aiaSc0 4{tOg?^Jg^ltfi^;65e-oT 
V>S;ii:d5:^$ttfCo 2D-R0ESY;^^^ hyUTfi. a-D-G 
IcNAc H-1/ iS -D-Gal H-4t^ 6 3. 96ppni#j£cO ^ n ;^ t"— 

20 i^tmm^fi. ^^^^5al,4^'&Jc:J:0je^LTV^;5^ 

lJc:GlcNAc;55al, A^^'(^m^\.fzm^\^^^\.tL^ 
[0 10 5] 



li 


- ■ * « • 

H-1 C-1 II-2 C-2 fl-3 C-3 H-4 C-4 H-6 C-6 


a-D-GalNAc 

> • 


5.8 97.6 4.6 49.7 4.35 78.0 4.25 70.5 3.67 — 
(3.6Hz)*. 


2za-D-61cNAc 


4.87 99.8 3.89 54.7 3.78 71.8 3.54 70.2 — — 
(3.SBi) 

4.88 99.9 • ' ■• • . • 
(3.5H2) ■ • ^ 


2xiff-fi-Gal 

• 


4.59 105.5 3.56 71.2 3.72 72.1 3.96 78.3 
(7Hz) • . - 
4.42 104.9 3.68 3.70 - 3.95 • * . . .' 
(8Hz) * ' • 


i9-D>61cKAc 


4.44 102.6 3.66 66.0 3.62 71.8 3.74 76.2 — - 

(8fl2) 



; . ■ 

[0 10 6] 6. #jBjKlTOo4GnT^a 

6-1 ^^«r 

pcDNAI-a4GnT;6^?>«J t) ffi LTy/WS;^»ffi)T**|lt L/c 
a4GnT<^cDNASr^ >^ h 7 ^'i^-^ttM (^Prime-It 115 40 

l>SrffiffiLT[a''P]dCTP-e7'<>'^tT& 
l*ttyD-yi:f^J*t;/i: {ixio^cpm/inl) « ±ffi7'n- 

(ti^^XBt^) :^^y'fy^y (Multiple Tissues Nothe 
rn Blots) '&X^^ "^yy- v i?^±%<0^'^>{'f^) ^^'^-\y 
3 ^^jgJS (ExpressHyb Hybridization Solution) Srffl 

irfd:t>hs ExpressHyb Hybridization SolutionSr68'C 
{CjP^L. Multiple Tissues Nothern Blots^68t:T'30 
^J'FbI, ±f£ExpressHyb Hybridization Solution^ Tti 50 



UTywN-<:/y ^^XSr^ofco ±E7^n-::>'Sr95 

tfExpressHyb Hybridization Solution 5 inl4^"C±|5Mu 
Itiple Tissues Nothern Blots^68t:Tl^P^^aL 

ltt67'o-:/;iiSJg^tf:jiultiple Tissues Nothern Bio 
i^^^-^tZo ^<0'^^, 1.7kb<7):^^#$(Oa4GnTafi 

[0 10 7] 6-2 GlcNAcal.4Galj3-*R«3tXHIIlM 



( 

27 

t hlfeaj^T'OGlcNAc a 1, 4Gal i3 -^Rill5t<^^!l>^^ffii" 
Histochem. Cell Biol. 110. 113-119, 1998 
Rt/J. Histochem. Cytochera. 46, 793-801, 199S(;ilS 

®^ixfc*feJ-StoT. HIK1083^<*:Sr<£ffl tfciftgS^ 

RU^SS)©) Sr0.3%<OiaK^b7K^7K4:'&tf^7K;?«i5'y 
-yl-(C305JFB^o{tfCo HIK1083fei<$:{Ci: 
I^PflSJfefefe (Ann. NY Acad. Sci. 254. 203-211. 197 

tlx ^ (Dlfi5ffilw*5V>"CGlcNAc a 1, 4Gal -*R«i§;65 

[0 10 8] ^fc. ±w,tmm<ofm\^^n^umik 

ffi*2RtB"t"Sf-*J^^ J. Histochem. Cytochem. 26. 233 
-250, 1978lC|B^*tvyt*ffi*t*=iV;i7'^^^y VA^'N*^ K 

mj^^f*:^605>F^i%ig3 ^7^®^^ ^ y e^i^Tk^ffi^-eSg 

01«M^l7f"lf-</W;*-^ri/^-if^tJ1303JraSbfcc 
*5 0 . ^Myt^mm^ a 1. 4j©-g- 1 ytClcNAc^Sti V 

SJSi&*2 9 A;ii>b5teWjfD.5inlS:glffiiLfco fi^Sitfc* 

t^jklCitSffiSmlSr^JtaL. ^fi^::*5V^T2000Xg'ra 

t*oTSSS!ibfc±RNAS:iSte¥S/f><^»at LT. 
r^dTSrT'^-f-^-i: UTcDNA<D-*<iS:'&^t. rtu* 
PCROaiSi LX^^LtCo PCm. 8 pinole(^7'7^-7 

8 iS'^y-f-^--) t^iS'&tiv -?:iX'?n200;iM(^4ai^ 

V^:^^ KEy StK).35 UOAmpliT 
aq GoldA}Ny>7— ^ — (Perkin-Eline 



15) 2001-46077 

28 

r)$!i) ^^tP^i^mO/il-Cfirofco m^\mT<Di:o 
tctf o/c, Jii:fclc:95*CTl0^rp1Mt/-Ky ;^ 7— 

S:60X:-C308.\ #gSi^;Sr72\:T*30S?t 

Srfi^ofCo ro^i^ldioXitCfcPCRSfell Mi^»a 

fc7'7>f •^-llffi^«»#'9 (5' 7^7^^-) &r/Sfi?'J# 

#10 (3'y7'^-^-) (oh<oxh^s liifiiiiiHig^^) 

K (270 bp)Sr«imUfco 

to 1 1 1] ^(D^^. n^(DW^B^(Djkm^^h\t^ 
S*05SffijiL7&^fc<^PCRM®-ejiro/^>' hMlS.^$ix 

flt^olto ffiSIRt/flI^Ofi^^:*5V^-t^>GlcNAco 

I. 4Gal 0 aa^T^S. LTV>-5 w ^ t!)^^ btlT V^^ O-C. 

[0 112] flcJS4'«C:j3tt5o4GnT 
30 10 11318. GlcNAc a 1. 4Gal -♦R«3iS:^m"f ^A 

GS*gteo?tS: 

fc :;^>S*OAGSafla (ATCC: CRL-1739) 1^28^0 

^7^5 37 2 ei.e-N-T-fe^^^^^^^i^^^te^S^^ 

(C2GnT-M: J. Biol. Chem. 274, 3215-3221, 1999. R 
rW:2GnT-L: Proc. Natl. Acad. Sci. USA 89, 9326-933 
0. 1992) coS¥Si^«r^atTV^5>6^ fflflSSffilC 

II. W^(0^^7f^m^ a 1, m-tX^^ LfcGlcNAcS 

10 1141 1. x'^h^itmfmt^h%m^^^x^ 

40 SUL^cT'y;^^ KDNA (pcDNAI- a 4GnT) ?rpSVineo 
ui/'rv^ ttSt) t *IC10: lO^^v-Sclt 1 7i 5 <t 9 t-Li 
pofectAMINE^rffiffi trtffil-t* oTAGSJBSai;i^AL 
fc, ^l^^i: LTa4GnTO:KSia?ySr^*JtLTV^<^V^7^7 

K-^^iJ^^-pcDNAl^ftfflLfc. ^^isr-^^'yy (G41 
8) tcj:?)7'7;=^^ K^iJ'^5'-=£r^ALfcAGS*fflJiaSriitR 

JffliaSBlCGlcNAc a 1, 4Gal jS -♦RWit^r^fl U 
T V ^ iifflte^ . HIK1083fctfr Srffl I' ^fc^itfiiftS^fet- i 
oTiltRLfCc iltR^t^fc^^^V'^aK^^Lab-Tek 

50 /cAGSaJia^S:. HIK1083ir[<*lCj:'9^S^feUfco ::<0!S 



( 16 ) 2 0 0 1 - 4 6 0 7 7 

30 

lO^^ffl. DNA$r^t4L. ^V>T. 94t:30f>\ 60°C30 
&\ & 0^72^^238?^^ -5 f'-ri:^>'U«r30|E]^»?>gL. ft 
Slr72t:t;:3i>30|j>{SoTfi^o/Co ii*SStift. 3, 09iT 

^ttiLtz^ ZZ(Dy^^'f})yY^^—y<Ooh. No. 7, 1 
7. 4K 43. 44, 47, 68. 77, 78, 820^ d — 

» 3Sfe6.#<^)D3S1569SU^3S1550OMlJ:ffi«-r5 Zkii^ 
10 117] 

^<^5o ^^fcSS^^^lCi !?Gal(e:al,4^'&TGlcNAc;dSjg 
[0 118] 

<120> N - T-k ^/UiZ/Pa 1^ ^ ^-e^S^Rt/J-JrixSr =» - Ki^ 5 D N A 

<130> P-6965 

<150> JP U-157190 

<151> 1999-06-03 

<160> 10 

<210> 1 

<211> 1292 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (181).. (1200) 
<400> 1 

gttaactgca tttgcagcta gaagttaggc tctgattcac tgttttgtat tttctaaaag 60 
ggttatatgt aatttgaaag atagacctgc caagacgtga gatctgtgtt ctccttggtt 120 
agagctaaca tttttggtga ggaaagcact gcaggagcag gctggcacag agaagaggac 180 
atg egg aag gag etc cag etc tec ctg tea gtc acc ttg ctg ett gtc 228 
Met Arg Lys Glu Leu Gin Leu Ser Leu Ser Val Thr Leu Leu Leu Val 

1 5 10 15 

tgt ggc ttc etc tac cag ttc acc ctg aag tec age tgc etc ttc tgt 276 
Cys Gly Phe Leu Tyr Gin Phe Thr Leu Lys Ser Ser Cys Leu Phe Cys 

20 25 30 

ttg cct tet ttc aag tec eac cag ggg ctg gaa gee etc ctg age cac 324 
Leu Pro Ser Phe Lys Ser His Gin Gly Leu Glu Ala Leu Leu Ser His 

35 40 45 

aga cgt ggc att gtg ttt eta gag acc tea gag aga atg gag cca ccc 372 
Arg Arg Gly He Val Phe Leu Glu Thr Ser Glu Arg Met Glu Pro Pro 

50 55 60 

cat ttg gtc tec tgt tec gta gag tet get gee aag att tat cct gag 420 



tZo PcDNAI-a4GnTSriSAUTV^/^V^^fiS^DAGS^fl!a^lHI 
K1083^{£ffiL^c:feS^fe, RX/=^>^i'^<V>A^<y 
K 5^ ^ ;^ V N-f ixlc fc ^fett ^Tjk ^ 75^ o fco 
lOllSj :L(Oi^^{t. a4GnTT^^$tlfcGlcNAca 

[0 116] 9. o4GnTOS^fef*:±0(Silft^ 10 
*^P^DNAO^fe^4r±Offl:Hft^Sr. PCRjfe^flJffi 

(Nat. Genet., 7., 22-28, 1994) Srg^ LT, J. B 
iol. Chem., 274, 3215-3221, 1999tC|5«$ 

DNAr^'D — :x (83fi03i-/^>K/U:7^A— 

<110> ±{t^T.^i»^^it 



I 
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31 32 
His Leu Val Ser Cys Ser Val Glu Ser Ala Ala Lys He Tyr Pro Glu 
65 70 75 80 

tgg cct gtg gtg ttc ttt atg aag ggt ctt act gat tec aca ccg atg 468 
Trp Pro Val Val Phe Phe Met Lys Gly Leu Thr Asp Ser Thr Pro Met 

85 90 95 

ccc tea aac tec aca tac cca get ttt tec ttc ctg tea gca ata gae 516 
Pro Ser Asn Ser Thr Tyr Pro Ala Phe Ser Phe Leu Ser Ala lie Asp 

100 105 110 

aac gtt ttc etc ttc cct ttg gat atg aaa agg ctg ctt gaa gae aca 564 
Asn Val Phe Leu Phe Pro Leu Asp Met Lys Arg Leu Leu Glu Asp Thr 

115 120 125 

cca ttg ttt tea tgg tac aat caa ate aac gee age gca gag aga aac 612 
Pro Leu Phe Ser Trp Tyr Asn Gin lie Asn Ala Ser Ala Glu Arg Asn 

130 135 140 

tgg etc cac ate age teg gat gca tec cgc ctg gee ate ate tgg aaa 660 
Trp Leu His He Ser Ser Asp Ala Ser Arg Leu Ala He He Trp Lys 
145 150 155 160 

tac ggt gge ate tac atg gae ace gat gtc ate tec ate agg ccc ate 708 
Tyr Gly Gly He Tyr Met Asp Thr Asp Val He Ser He Arg Pro He 

165 170 175 

cct gag gag aac ttt ttg get gcg cag get tet egg tac tet agt aat 756 
Pro Glu Glu Asn Phe Leu Ala Ala Gin Ala Ser Arg Tyr Ser Ser Asn 

180 185 190 

gga ata ttt ggg ttc etc ccc cac cac ccc ttt ttg tgg gaa tgc atg 804 
Gly He Phe Gly Phe Leu Pro His His Pro Phe Leu Trp Glu Cys Met 

195 200 205 

gaa aac ttt gtt gaa eac tat aat tea gee att tgg gge aac caa gge 852 
Glu Asn Phe Val Glu His Tyr Asn Ser Ala He Trp Gly Asn Gin Gly 

210 215 220 

cct gag ttg atg aca agg atg ttg agg gta tgg tgt aaa ctt gaa gae 900 
Pro Glu Leu Met Thr Arg Met Leu Arg Val Trp Cys Lys Leu Glu Asp 
225 230 235 240 

ttc cag gag gtg age gae etc agg tgt ctg aac ata tec ttc tta cac 948 
Phe Gin Glu Val Ser Asp Leu Arg Cys Leu Asn He Ser Phe Leu His 

245 250 255 

ccc caa aga ttt tac ccc ate tee tat cga gag tgg agg cgc tac tat 996 
Pro Gin Arg Phe Tyr Pro He Ser Tyr Arg Glu Trp Arg Arg Tyr Tyr 

260 265 270 

gaa gtg tgg gat aca gag cca age ttc aat gtc tet tat gee ctg eat 1044 
Glu Val Trp Asp Thr Glu Pro Ser Phe Asn Val Ser Tyr Ala Leu His 

275 280 285 

ttg tgg aac cac atg aac cag gag ggg egg get gtg att aga gga age 1092 
Leu Trp Asn His Met Asn Gin Glu Gly Arg Ala Val He Arg Gly Ser 

290 295 300 

aac aca ctg gtg gaa aat etc tat cgc aag cac tgt ccc agg act tac 1140 
Asn Thr Leu Val Glu Asn Leu Tyr Arg Lys His Cys Pro Arg Thr Tyr 
305 • 310 315 320 

agg gae ctg att aaa gge cca gag ggg tea gtg act ggg gag ctg ggt 1188 
Arg Asp Leu lie Lys Gly Pro Glu Gly Ser Val Thr Gly Glu Leu Gly 

325 330 335 



33 ^^^^ ^#682 0 0 1 -4 6 0 7 7 



34 

cca ggt aac aaa taaagctaac actcgtttgc tgctgctgca gtgtggaaat 
Pro Gly Asn Lys 

340 



1240 



ggaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 12Q2 
<210> 2 

<211> 340 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Arg Lys Glu Uu Gin Leu Ser Leu Ser Val Thr Leu Leu Leu Val 

' 5 10 js 

Cys Gly Phe Leu Tyr Gin Phe Thr Uu Lys Ser Ser Cys Leu Phe Cys 

20 25 30 

Leu Pro Ser Phe Lys Ser His Gin Gly Leu Glu Ala Uu Uu Ser His 

35 40 45 

Arg Arg Gly He Val Phe Leu Glu Thr Ser Glu Arg Met Glu Pro Pro 

5° 55 60 

His Uu Val Ser Cys Ser Val Glu Ser Ala Ala Lys lie Tyr Pro Glu 

55 70 "je 

"5 80 

Tip Pro Val Val Phe Phe Met Lys Gly Leu Thr Asp Ser Thr Pro Met 

85 90 • 95 

Pro Ser Asn Ser Thr Tyr Pro Ala Phe Ser Phe Uu Ser Ala lie Asp 

105 no 
Asn Val Phe Leu Phe Pro Leu Asp Met Lys Arg Uu Leu Glu Asp Thr 

115 120 126 

Pro Uu Phe Ser Trp Tyr Asn Gin He Asn Ala Ser Ala Glu Arg Asn 

"0 135 140 

Trp Leu His He Ser Ser Asp Ala Ser Arg Uu Ala He He Trp Lys 

150 ,55 
Tyr Gly Gly He Tyr Met Asp Thr Asp Val He Ser He Arg Pro He 

165 170 
Pro Glu Glu Asn Phe Leu Ala Ala Gin Ala Ser Arg Tyr Ser Ser Asn 

186 190 
Gly He Phe Gly Phe Leu Pro His His Pro Phe Leu Trp Glu Cys Met 

196 200 205 

Glu Asn Phe Val Glu His Tyr Asn Ser Ala He Trp Gly Asn Gin Gly 

210 216 220 

Pro Glu Leu Met Thr Arg Met Uu Arg Val Trp Cys Lys Leu Glu Asp 
^ 230 236 240 

Phe Gin Glu Val Ser Asp Uu Arg Cys Leu Asn He Ser Phe Leu His 

2^5 260 255 

Pro Gin Arg Phe Tyr Pro He Ser Tyr Arg Glu Trp Arg Arg Tyr Tyr 

260 265 270 

Glu Val Trp Asp Thr Glu Pro Ser Phe Asn Val Ser Tyr Ala Leu His • 

275 280 285 

Leu Trp Asn His Met Asn Gin Glu Gly Arg Ala Val He Arg Gly Ser 

290 295 300 

Asn Thr Leu Val Glu Asn Leu Tyr Arg Lys His Cys Pro Arg Thr Tyr 
305 310 316 

Arg Asp Leu He Lys Gly Pro Glu Gly Ser Val Thr Gly Glu Leu Gly 



( 19 ) 

35 

325 330 

Pro Gly Asn Lys 
340 

<210> 3 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 3 

cgggatccga gctgcctctt ctgtttgc 
<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 4 

ccgctcgagc gagtgttagc tttatttgtt ac 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 5 

tgtgggaatg catggaaaac 
<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 6 

agtgtgttgc ttcctctaat c 
<210> 7 
<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220>. 

<223> Synthetic DNA 
<400> 7 

cgtagagtct gctgccaag 
<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 



( 20 ) 



37 

<223> Synthetic DNA 
<400> 8 

ccatgtagat gccaccgtat 
<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 9 

tttatcctga gtggcctgtg 
<210> 10 
<211> 20 
<212> DNA 
« <213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 10 

ccatgtagat gccaccgtat 
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20 



21 



20 



[1^1] 



[1^2] 
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(51)Int.CL' KSSUE-g- FI T-v^-K (##) 

C12R 1:91) 

Fi5'-A(#%) 4B024 AAOl AAH BAIO CA04 CA07 

DA02 EA04 GAll GA27 HA03 

HA13 HAH 
4B050 CX:01 CC03 CC05 DDll FF03E 

FF14E LLOl LL03 LL05 
4B063 QAOl QA19 QQ03 QQ08 QQ42 

QQ44 QQ52 QQ53 QR08 QR32 

QR40 QR62 QS16 QS25 QX02 
4B065 AA90X AA93Y ABOl AC14 

AC16 BA02 BA25 BD14 BD50 

CA29 CA44 CA46 



